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Overview

State of the art retrievals assume constant chemical profiles. In the context of next generation space telescopes (JWST [1] and Ariel [2]), this assumption may limit our ability to interpret exoplanets spectra. We
implemented a “2-layer” retrieval parametrisation to independently extract molecular abundances above and below a certain atmospheric pressure. By comparing with the more traditional constant model, it
showed that chemical assumptions have a significant impact on retrieved parameters (chemistry and temperature). From the simulation of cases inspired by real planets, we found that the 2-layer retrieval can
successfully capture abundance discontinuities from disequilibrium processes and clouds/hazes.
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Comparing 1-layer and 2-layer retrievals [
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Figure 5: Chemical profiles (top) and temperature profiles
(bottom) for the 2-layer and constant retrievals.
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The 2-layer approach can also be applied to real examples. We investigated the case of a Sub-neptune planet with photo- I

chemical hazes. The case is inspired from GJ 1214 b [6]. The input model investigated here involves: M}“\

- A Sub-Neptune size planet (0.216 MJ) with an Hydrogen-Helium envelope. ool —

- A decreasing temperature profile (3-point model) from 1300K to 700K. wavetenah )

- An H20 constant chemical abundance of 10-3. :

- A CH& decreasing 2-layer profile (10-3 for the surface and 10-¢ for the top) corresponding to the condensation of
hydrocarbons due to photochemistry.

- An upper atmosphere haze layer due to the photochemistry.
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As seen on Figure 6 from the posterior distribution and the best fit model, it is possible to constrain an example of a planet :
with complex chemistry, temperature profile and cloud/hazes. In addition of providing valuable information on the chemical
processes, the identification of condensation zone correlated with the apparition of hazes could help understanding their -

comnosition. ¥
Figure 6 Post-erior d_istribution (left) and best fit Ariel spectrum (right) for a planet with
photochemical hazes resembling GJ 1214 b.
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